Adult cardiovascular physician resources and needs assessment Report of the 1992 and 1993 American College of Cardiology surveys on physician training and resource requirements by Physician Workforce Advisory Committee,  et al.
JACC Vol. 26, No. 5 1125 
November 1, 1995:1125-32 
SPECIAL ARTICLE 
Adult Cardiovascular Physician Resources and Needs Assessment 
Report of the 1992 and 1993 American College of Cardiology Surveys on 
Physician Training and Resource Requirements 
PHYSICIAN WORKFORCE ADVISORY COMMITTEE 
GEORGE W. VETROVEC,  MD, FACC, JUL IUS  M. GARDIN,  MD, FACC, 
JOHN J. GREGORY,  MD, FACC, HOWARD C. HERRMANN,  MD, FACC, 
BARRY D. RUTHERFORD,  MD, FACC, BONNIE  H. WEINER,  MD, FACC, 
ROBERTA G. WILLIAMS, MD, FACC, KAREN COLL ISHAW,  MPP, 
LAWRENCE S. GANSLAW, MBA 
Richmond, Virginia 
The evolution of modern medicine has resulted in profound 
changes in patient management, driven by the rapid dissemi- 
nation of technology, increased societal demand for specialty 
care and low out-of-pocket health care costs for many, partic- 
ularly the elderly. Cardiology has been greatly affected by these 
changes, particularly as a high level of technology isapplied to 
an increasingly aged population with a substantial prevalence 
of cardiac disease. Thus, new diagnostic and treatment modal- 
ities plus a growing patient population have accelerated avail- 
able cardiology practice opportunities. These opportunities 
have been matched by an ever-growing supply of cardiologists 
who are drawn to the dramatic advances of the field, the 
gratification that comes from the ability to improve patient 
outcomes and reduce morbidity and mortality rates and the 
excitement ofnew technology. In the past, cardiology physician 
supply surveys have documented the need for greater numbers 
of adult cardiologists. Such surveys began in the early 1970s 
and include the last published report from the American 
College of Cardiology (ACC) in 1985 (1). 
Today the issues are even more complex. Major changes in 
health care access, methods of delivery and compensation will 
have an as yet undefined but undoubtedly significant impact on 
cardiology physician requirements. The goal of this report is to 
describe the findings from the 1993 ACC Membership Survey 
as well as two ACC-sponsored physician workforce surveys. 
The workforce surveys were conducted to better understand 
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current cardiology practice activities and future physician 
needs. The specific purposes of these surveys included exam- 
ining the factors that determine the supply and distribution of 
cardiovascular specialists, the amount of primary care provided 
by cardiologists, the amount of cardiovascular care provided by 
primary care noncardiologists, he type of training for proce- 
dures and motivations for specialty choice. 
Methods 
The findings in this report are derived from the results of 
four independent ACC-sponsored mail surveys: 1) 1992 Mem- 
bership Profile, 2) 1993 Membership Profile, 3) 1993 Adult 
Cardiologist Workforce Survey, and 4) 1993 Primary Care 
Physician Workforce Survey. These four surveys each had 
distinct purposes, but all focused on timely physician workforce 
issues. The purpose, sampling and nonresponse biases are 
discussed for each of these surveys. Any or all of the survey 
instruments may be obtained by calling the Health Policy 
Division of the ACC (1-800-435-9203). 
1992 Membership Profile. The purpose of this survey was 
to gather basic practice information on all ACC members, 
including primary practice setting, hours per week in different 
activities, continuing medical education (CME) hours, perfor- 
mance of procedures and CME interests. The survey was 
mailed to all 19,757 ACC members (including international 
members) in July 1992 with a follow-up mailing, resulting in an 
82% response rate (n = 16,305). After elimination of data for 
those who no longer actively practice, there were a maximum 
of 14,890 valid responses for any given question. 
No attempt was made to assess nonresponse bias for the 
survey because of the high response rate and lack of historical 
©1995 by the American College of (ardioJ~g~ 0735-1097/95/$9.50 
(17q ~;. 1 flqT(O~Wlflq')q_V 
1126 VETROVEC ET AL. JACC Vol. 26, No. 5 
ADULT CARDIOVASCUI.AR PHYSICIAN RESOURCES November 1, 1995:1125-32 
Table l. Board Certification a d American College of Cardiology Membership Among U.S. Cardiologists 
Total 
Board ACC Members % ACC Members 
Specialty Certifying Organization Board Examination Certified Board Certified Board Certified 
Adult cardiology American Board of Internal Medicine Adult Cardiology' 13,611 
Cardiovascular surgery American Board of Thoracic Surgeu' Thoracic Surgery 4,895 




The American College of Cardiology, (ACC) has varied market penetration among U.S. board-certified specialists for its three largest specialties: adult cardiologists, 
cardiovascular surgeons and pediatric ardiologists. The ACC best represents board-certified a ult cardiologists among its three largest specialties, the primary research 
group for the described survey. Data presented are from January, 1994 telephone conversations with representatives from each of the three certifying organizations and 
the ACC Masterfile. 
data. It should be noted that for this survey and other ACC 
research, ACC membership s ecialty proportions are used as 
proxies for the overall populations. Table 1 details the repre- 
sentation of ACC specialists among the board-certified popu- 
lations. The proportion of ACC members with board certifi- 
cation is extraordinarily high (82.5%) for adult cardiologists, 
the primary focus of this survey. 
Given the breadth of the data gathered and the high 
response rate, the 1992 Membership Profile was used to assess 
nonresponse bias and provide key breakdown variables for 
other ACC surveys. The 1992 survey was used for both of these 
purposes in analyzing the results of the other surveys in the 
present research. 
1993 Membership Profile. The purpose of this survey was 
to examine how U.S. adult cardiologists acquire procedural 
skills. The U.S. population was targeted in this research 
because international training standards are so variable that 
analysis of these responses would have been difficult. The 
survey was sent to all 20,695 ACC members in June 1993 and 
resulted in a 37% response rate (n = 7,762). There was a 44% 
response rate (n = 6,416) for the 14,702 U.S. adult cardiolo- 
gists. The response rate was significantly ower than that for the 
1992 survey because no follow-up mailings were conducted. 
The analyses reported here are based only on these U.S. adult 
cardiologist responses. 
1993 Adult Cardiologist Workforce Survey. The purpose of 
this survey was to assess the evolving workforce patterns of 
adult cardiologists, with specific emphasis on hours per week in 
different ypes of cardiovascular patient care, provision of 
primary care, numbers of referrals, training, procedure w)l- 
ume, perceived emand for additional cardiovascular special- 
ists, use of ancillary health personnel and career characteris- 
tics. There was specific interest in comparing current results 
with the 1985 American College of Cardiology Survey of 
Cardiovascular Medicine Manpower ( 1 ). The 1993 survey was 
sent to 1,500 randomly selected ACC member adult cardiolo- 
gists and resulted in a 58% response rate (n = 864). 
1993 Primary Care Physician Workforce Survey. The pur- 
pose of this survey was to provide primary care physician data 
comparable to those of the 1993 Adult Cardiology Workforce 
Survey. The survey was designed to compare primary care 
physician activities, particularly those related to cardiovascular 
disease management, with the Adult Cardiology Workforce 
Survey. The survey made queries with respect o hours per 
week in different clinical activities, numbers and types of 
referrals, training, use of ancillary health care personnel, 
perceived emand for additional cardiovascular specialists and 
primary practice setting. 
This survey was sent o 2,500 primary care physicians. These 
physicians were randomly sampled in five groups of 500 
self-designated primary physician groups from the American 
Medical Association (AMA) Masterfile. The specialties in- 
cluded family practice, general practice, internal medicine, 
obstetrics/gynecology and pediatrics. This survey had a 28% 
response rate (n -- 697). There were no differences between 
the respondents and nonrespondents on type of practice or 
secondary specialty for each of the five primary specialty 
groups (using available baseline data from AMA). However, 
there were large differences in response rates among the five 
primary medical specialties (chi-square Pearson significance 
0.0000). Response rates ranged from a high of 37% for 
pediatricians to a low of 21% for general practitioners. 
In making comparisons between adult cardiologists and 
primary care physicians on common variables, the primary care 
physician data have been weighted to remove the specialty 
response bias. This weighting was accomplished by dividing the 
number of respondents for each primary care physician group 
into its respective population (e.g., pediatric population/ 
pediatric responses). These weights were applied to the re- 
sponses of each respective group and were quite large consid- 
ering the size of the primary care physician groups: 1) 20,718 
general practitioners, 2) 34,197 obstetrics/gynecologists, 
3) 40,193 pediatricians, 4) 50,969 family practitioners, and 
5) 85,839 internists. Unweighted ata were used to make 
comparisons among the five primary care physician groups. 
Resul ts  
Training and clinical procedure volume: 1993 Membership 
Profile. An analysis of nonrespondents was conducted of the 
1993 Membership Profile to assess the representativeness of 
the domestic adult cardiologist respondent group, using the 
1992 Membership Profile data. Respondents and nonrespon- 
dents had similar distributions for gender, but 1993 Member- 
ship Profile respondents were significantly younger. Only 19% 
of responders were born before 1941 compared with 45% for 
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Figure 1. Response rate by },ear of birth for 1993 Membership Profile. 
Responders tended to be younger. 
nonresponders (Fig. l). The impact of this variation in age is 
underscored bythe relatively lower annual cardiac atheteriza- 
tion performance by nonresponders than that for responders 
(43% versus 68%) (Fig. 2). That is, responders tended to be 
younger and reflected a greater procedural orientation. The 
high procedural bias appears less pronounced between onre- 
sponders and responders for new procedures, uch as inter- 
ventional cardiac atheterization (37% and 47%, respectively) 
and electrophysiologic studies (10% and 14%, respectively). 
These data suggest that a greater proportion of responders are 
involved in high technology procedures as opposed to strictly 
consultative cardiology, most likely reflecting their relative 
youth and more recent raining. 
Primary. care and cardiology work experience. Adult Car- 
diology and Primary Care Workforce Survey results indicated 
that cardiologists average 52 h/week in cardiovascular patient care 
compared with 15 h/week for primary care physicians. However, 
there are large differences among the primary care groups. 
Internists, for example, average 22 h/week for cardiovascular care 
compared with 5 h/week for gynecologists. According to the 
survey results, the vast majority of cardiovascular care delivered 
by primary care physicians i  for risk factor follow-up. 
Otfice practice caseloads vary widely for cardiologists, with 
39% seeing -<100 patients/month, 42% seeing 101 to 299 
Figure 2. Relative catheterization procedure volumes indicated inthe 
1992 Membership Profile survey demonstrating that he 1993 respond- 
ers (open bars) were more likely to perform cardiac atheterizations 
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Figure 3. Percent frequency performance of common oninvasive 
cardiovascular procedures categorized byprimary care subspeciality 
(1993 Physician Workforce Survey). A majority of general nd family 
practice specialists interpret electrocardiograms (ECGs) (cross- 
hatched bars), whereas internists frequently interpret ECGs as well as 
perform exercise stress tests (solid bars). FP = family practitioner; 
GP = general practitioner; GYN = gynecologist; IM = internal 
medicare practitioner; OBG = obstetrician-gynecologist; PD = pedi- 
atrician. Open bars = echocardiography. 
patients/month and 14% seeing >300 patients/month. Two 
percent of the group reported seeing >800 patients/month. 
Cardiologists perform a significant amount of primary care. 
Cardiologists indicated that they were the primary care source 
for 30% of their patients who have cardiovascular disease. 
Furthermore, cardiologists indicated that they were the pri- 
mary care provider for another 13% of patients not seen for a 
cardiologic diagnosis. When cardiologists were asked if they 
would require additional training if they were expected to 
provide more primary care, 63% said "No." 
Figure 3 summarizes the type of cardiovascular p ocedures 
performed by primary care physicians. The most commonly 
performed procedure was electrocardiography. Forty-four per- 
cent of internists performed exercise tests compared with 
< 18% for family physicians and 10% for general practitioners. 
Furthermore, xcept for pediatricians, primary care physicians 
indicated that <50% of their patients with cardiovascular 
disease or cardiovascular risk factors also see a cardiologist 
(Fig. 4). 
Procedure volumes. Relative mean and percentile proce- 
dure volumes for major invasive and noninvasive tests per- 
formed one or more times by cardiologists are shown in Table 
2 according to self-designated private practitioners versus 
academic ardiologists in Figure 5. These data suggest that a 
higher proportion of private practitioners perform different 
types of procedures but at lower volumes, whereas academic 
cardiologists tend to perform higher numbers of one type of 
procedure. These observations were true both for mean values 
as well as for 50th percentile ratings over the preceding 12 
months. 
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Figure 4. Primary care responses by type of practitioner as to percent 
of patients with cardiovascular disease who see a cardiovascular 
specialist (1993 Physician Workforce Survey). Abbreviations as in 
Figure 3. 
Procedure training. Cardiology training for performance 
of more established tests, such as cardiac catheterization a d 
echocardiography, was almost universally provided uring the 
standard cardiology fellowship training (96% and 85%, respec- 
tively), but newer procedures, uch as coronary angioplasty and 
transesophageal chocardiography, were learned while in prac- 
tice (47% and 60%, respectively). A similar dichotomy is 
illustrated for electrophysiologic procedures: 84% of cardiol- 
ogists received training for the more established iagnostic 
tests as part of a fellowship, but fewer cardiologists (64%) 
received formal training for the newer therapeutic interven- 
tions (Table 3). The extent of formal training and continuing 
medical education for primary care physicians who perform 
I 
exercise tests and interpret electrocardiograms (ECGs) is 
shown in Figure 6. A significant number of primary care 
physicians who perform procedures, especially internists, re- 
port that they have received some formal training or continu- 
ing medical education, or both, relative to the performance of
cardiovascular p ocedures. 
Congenital heart disease management. Both adult cardi- 
ologists and primary care physicians see children with 
suspected heart disease. Adult congenital heart disease 
8o (patients >18 years old) was estimated to comprise 4% of 
adult cardiology patients. In addition, cardiologists ee an 
average of four children with suspected heart disease per 
year. Conversely, primary care physicians refer an average 
of four pediatric patients per year with suspected heart 
disease to a pediatric cardiologist compared with only one 
referral per year to an adult cardiologist. Total pediatric 
referrals for cardiac consultation by primary care physicians 
average five per year. 
Use of ancillary personnel. The use of advanced practice 
nurses (nurse practitioners) and physician assistants by both 
cardiologists and primary care physicians is shown in Table 4. 
Approximately 12% of the respondents' direct patient care 
hours are provided by ancillary personnel. The survey also 
indicates that academic ardiologists make greater use of 
ancillary personnel than those in private practice: 17.8% and 
10.6%, respectively (Fig. 7). 
Table 2. 1993 Membership Profile: Domestic Adult Cardiologist Respondents (internists excluded) 
Procedure/Technique 
Current Volume Percentiles for Current Volume 
(mean)* 25th Percentile: 50th Percentile: 75th Percentile: 
Overall Overall Overall Overall 
(academic/private practice) (academic/private practice) (academic/private practice) (academic/private practice) 
Cardiac atheterization (diagnostic) 220 100 200 300 
(267/217) (125/110) (240/200) (400/300) 
Coronary balloon angiopiasty 94 49 75 120 
(125/87) (74/50) (100/70) (150/100) 
Coronary directional atherectomy 20 5 12 25 
(23/19) (10/5) (20/10) (30/25) 
Echocardiography 
Transthoracic, rest 284 100 250 400 
(223/312) (50/150) (105/300) (312/500) 
Stress 72 10 30 100 
(75/77) (10/10) (30/30) (100/100) 
Transesophageal 52 12 25 50 
(104,/44) (26/10) (68/25) (150/50) 
Electrophysiology 
(intracardiac studies) 
Diagnostic only 81 10 40 138 
(152/90) (50/10) (150/50) (200/138) 
Therapeutic 52 10 25 50 
(75/47) (20/12) (50/25) (100/50) 
*Mean number of procedures performed in previous 12 months. Practice type determined by 1992 Membership Profile. Private practice = solo practice, 
cardiovascular group practice or multispecialty group practice; academic = medical school or university faculty. 
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Figure 5. Percent performance (Perform) of 
selected cardiovascular procedures catego- 
rized by academic (medical school/university 
faculty [open bars[) versus private practitio- 
ners (solo or cardiovascular or multispecialty 
group ractice [solid bars]). Private practitio- 
ners more commonly perform agreater vari- 
ety of procedures. Data shown are from 1993 
Adult Cardiologist Workforce Survey and 
1993 Membership Profile respondents. Prac- 
tice type was determined using data from 
the 1992 Membership Profile. AICD = auto- 
matic implantable cardioverter-defibrillator; 
ECG = electrocardiographic. 
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Practice satisfaction. Figure 8 indicates the relative satisfac- 
tion and importance of various professional nd social aspects of 
a career in cardiology care for adult cardiologists. Rated highest 
were clinical autonomy and resources, professional challenge and 
interaction with colleagues. Geographic onsiderations, such as 
community size and location, along with clinical resources and 
professional challenge provide the greatest atisfaction. Malprac- 
tice concerns provided the least amount of satisfaction and were 
rated highly as an important practice issue. 
Perceived future workforce needs. When cardiologists and 
primary care physicians were asked to assess the demand for 
cardiovascular specialists in their practice area, both groups 
cardiovascular specialists in their practice area, both groups 
generally perceived that there were too many or enough 
cardiologists in their communities. Of the three types of 
cardiologists listed--noninvasive, invasive and electrophysi- 
ologists--physicians thought invasive cardiologists were 
most in oversupply (59% of cardiologists and 31% of 
primary care physicians). In contrast, 22% and 25% of 
cardiologists perceived the need for more noninvasive adult 
cardiologists and electrophysiologists, respectively (Table 
5). However, 50% responded "yes" to a question about 
whether they attempted to recruit a cardiologist to their 
practice in the last year. Forty percent did employ a new 
cardiologist, whereas only 23% reported losing a cardiolo- 
gist from their practice. 
Table 3. 1993 Membership ProNe: Domestic Adult Cardiologist Respondents (internists excluded), Final Data (maximal 6,416 responses) 
Procedure/Technique 
How Much Initial Training Did 
You Recieve? Where Did You Primarily Learn What Initial Education Did You Receive 
Tiffs Procedure? Before Performance? If Trained While 
Standard Additionai Not Formal If Additional in Practice, 
Cardiology Formal Training but On Own Fellowship Training, How Many 
Fellowship Fellowship While in Formal Under Direct Without Prior How Many Procedures Were 
Training Tra in ing Practice Program/Course Supervision Instruction Months? Supervised? 
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Figure 6. Percent of family practitioners (FP) or internists (IM) who 
perform cardiovascular procedures and have specific ardiovascular 
training (open bars) or continuing medical education (solid bars). 
Data shown are from respondents to the 1993 Physician Workforce 
Survey. ECG = electrocardiography; Stress = exercise stress testing. 
Discuss ion  
Cardiovascular management: primary care/cardiology. 
The surveys described provide some insight into the delivery of 
cardiovascular care in the United States today. There is 
considerable overlap of care between primary care physicians 
and cardiologists. Cardiologists provide primary care to 30% of 
their patients with a cardiac diagnosis, whereas primary care 
physicians provide on average 15 h/week in cardiovascular 
patient care. However, it is likely that the acuity of the patient 
populations treated by cardiologists and primary care physi- 
cians differ markedly. It should also be noted that the defini- 
tion of primary care may vary between cardiologists and 
primary care physicians: Cardiologists may view primary care 
as a triage function and frequently refer patients with noncar- 
diac complaints or symptoms to other specialists, whereas 
primary care physicians may practice more comprehensive 
personal management of the patient for many of his or her 
needs, particularly for health maintenance and disease preven- 
tion. 
Primary care specialists vary in the extent of cardiovascular 
disease management, but internists provide a major compo- 
nent of such care. A report of International C assification of 
Disease (ICD)-9 data (2) shows that the majority of care for 
Table 4. Use of Ancilla U Personnel (by percent of direct 
patient hours) 
Adult Primary Care 
Cardiologists Physicians 
Advanced practme nurses 
Nurse practioners 
Clinical nurse specialists 
Physician assistants 
Registered nurses 






coronary heart disease, hypertension and arrhythmia is not 
provided by cardiologists. Overall, cardiologists were the pro- 
viders for <35% of care for each category. Because many of 
these care visits are outpatient (predominantly office based), it 
is likely that primary care providers manage less acute cardio- 
vascular problems. Cardiologists who are more hospital based 
potentially manage the more acute, complex problems involv- 
ing hospital admissions or procedures, or both. This hospital- 
based practice pattern for cardiologists i confirmed by the fact 
that >50% of cardiologists see <150 office patients/month. 
The percent of primary care patient hours spent on cardio- 
vascular conditions varies considerably among the primary 
care specialties, ranging from a high of nearly 46% for internal 
medicine to 35% for general practitioners to3% for obstetri- 
cians. Currently, most cardiovascular procedures are per- 
formed by cardiologists, with the exception of ECGs and 
exercise tests, with most of the latter performed by internists. 
Most cardiologists receive xtensive training during fellowship 
for cardiovascular procedures; however, newer technologies 
are often learned in practice after initial training. In the case of 
coronary angioplasty, 47% of cardiologists reported learning 
through a variety of methods involving formal programs or 
direct supervision, or both. For those trained while in practice, 
the average number of supervised procedures was 49. In 
contrast, based on 1993 data, 72% of interventional cardiolo- 
gists performing directional coronary atherectomy learned the 
procedure while in practice, often through a formal course. 
The average number of supervised procedures was 11 (Table 
3). Although primary care physicians who do cardiovascular 
procedures report frequent previous formal training or con- 
tinuing medical education, or both, training time ks often 
shorter than that of cardiologists. 
Procedure volume and training. Relative to procedure 
volume, many cardiologists reported annual diagnostic ardiac 
catheterization volumes above the minimum recommended by 
ACC/AHA guidelines (3). For angioplasty, the recommended 
yearly volume of 75 procedures/year was achieved by 75% of 
academic ardiologists and 50% of private practice cardiolo- 
gists. However, it should be noted that when atherectomy 
services are added to the angioplasty figures, more cardiolo- 
gists would meet the ACC/AHA recommended minimums. 
Per-operator procedure volume was low for stress echocardi- 
ography and transesophageal echocardiography, possibly re- 
flecting the relative newness of these techniques and the large 
number of cardiologists performing these procedures. 
The 1993 Membership Profile showed striking similarity to 
related research. In 1991, Wigton (4) conducted a study similar 
to the ACC's 1993 Membership Profile among American 
College of Physicians (ACP) adult cardiologists. Although the 
year of the survey, sampling populations, number of valid 
cases, terminology for procedures and questions were differ- 
ent, Wigton's observations and the ACC survey results are 
comparable. For example, the study by Wigton found a median 
volume of 200 left heart catheterizations, including coronary 
angiography, with 94.4% of angiographers learning in fellow- 
ship (n = 338). The ACC results found a median volume of 200 
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Figure 7. Type and relative utilization of professional n- 
ciliary personnel (solid bars nurse practitioner; open 
bars - registered nurse; dotted bars = physician assistant; 
brick-patterned bars - clinical nurse specialist) by practice 
type. Highest overall utilization is seen for academic cardi- 
ologists (CDs). Data shown are from respondents o the 
1993 Physician Workforce Survey. Practice type as defined 
in Figure 5. 
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for diagnostic ardiac catheterization, with 95.5% of angiogra- 
phers learning in a standard fellowship program (n = 3,863). 
The results were less similar for angioplasty, with a median 
yearly volume of 60 coronary, angioplasty procedures per- 
formed by physicians, 70.4% of whom learned angioplasty in 
practice. The ACC survey found a median volume of 75 
procedures/year fo  coronary angioplasty, with 46.5% of phy- 
sicians learning in practice. The lower percentage of cardiolo- 
gists learning in practice in the ACC survey may relate to the 
larger numbers of younger espondents in the sample who had 
more recent and specific training. 
Future cardiovascular physician needs and distribution. 
The comparative perceptions of cardiologists and primary care 
practitioners egarding the need for additional specialists may 
be related, in part, to practice competition. As noted, there is 
some conflict in this perceived lack of need, considering that 
50% of cardiologists had attempted to recruit a new cardiolo- 
gist to their practice in the year of the survey. The low 
perception of need for invasive cardiologists may reflect a 
conflict of interest when viewed from the perspective of an 
invasive cardiologist or could relate to existing low procedure 
values, with half of all interventionalists performing minimal 
ACC/AHA guideline numbers. The greater perceived need for 
electrophysiologists by cardiologists may reflect the fact that 
cardiologists more often make direct referrals for electrophys- 
iology than do primary, care physicians. The low perceived 
need for noninvasive cardiologists by primary care physicians, 
particularly internists, may alto reflect a competitive bias. In 
view of these potential conflicts, <25% of all physician groups 
surveyed perceived a need for additional invasive, noninvasive 
Figure 8. Adult cardiologists' rat- 
ings of factors according to career 
importance (open bars) and satis- 
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Table 5. Perceived Needs for Additional Cardiology Subspecialists 
by Cardiologists and Generalists (by percent of respondents) 
More Too Many Enough 
Card PCP Card PCP Card PCP 
Noninvaswe 22 15 36 22 42 62 
Invasive 4 11 59 31 37 59 
Electrophysiologist 25 15 19 13 56 71 
Data presented are from the American College of Cardiology' 1993 Adult 
Cardiologist Workforce Survey and Primary Care Physician Workforce Survey. 
Card = cardiologists; PCP - primary care physicians. 
or electrophysiologic cardiologists. It is also important to note 
that these data from 1993 may not completely reflect current 
realities with growing managed care and even stronger trends 
to reduce subspecialty care and invasive procedures. 
The reported perceived attractiveness for the practice of 
cardiology underscores the geographic ardiovascular special- 
ist maldistribution described in the 25th Bethesda Conference 
on workforce issues (5) and suggests that these maldistribu- 
tions will be difficult to overcome, given the reported reasons 
for entering cardiology. Cardiologists tend to prefer a highly 
technologic practice along with a more metropolitan practice 
location. Whether predicted changes in specialty physician 
reimbursement and the overall health care environment will 
change physician practice patterns has yet to be determined. 
An additional question is whether an increasing emphasis 
on managed care will support cardiologists who do small 
volumes of multiple types of procedures. The percentage of 
academic physicians who perform each cardiovascular p oce- 
dure is relatively low, but individual procedure volumes are 
higher for academic physicians for those procedures they 
perform. For instance, the 50th percentile of volumes for 
coronary angioplasty in private practice is 70 procedures/year 
compared with academic physicians, with a 50th volume per- 
centile of 100 procedures/year. With continued introduction of 
newly trained interventionalists into the workforce, and with 
plateauing volumes, procedure volumes per physician may be 
lower. 
Limits of the study. The significance of any survey is 
limited by the response rate, representativeness of the re- 
sponders and the reliability of the responses. The 1993 Mem- 
bership Survey had a bias toward younger physicians who 
performed more invasive procedures. 
However, because this survey sought to assess training for 
procedures, principally the more recently introduced invasive 
types, the respondees appear to represent the most appropri- 
ate sample for this purpose. The survey may have been of little 
interest to older cardiologists not performing these proce- 
dures, thus accounting for the lower response rate. Likewise, 
the workforce surveys of both adult cardiologists and primary 
care physicians are limited by the numbers ampled and by the 
overall response rates. Finally, physician self-reports of proce- 
dure volumes may be somewhat overestimated, particularly 
with the current pressures to maintain acceptable volumes. 
Summary. Training for procedures will remain an impor- 
tant issue. At the present ime, primary care physicians prin- 
cipally perform exercise tests and interpret ECGs among 
cardiovascular p ocedures, and their training is supplemental 
to their routine program. If more cardiovascular procedures 
arc to be performed by primary care physicians, some addi- 
tional formal training will be necessary to provide skills 
equivalent to those attained by cardiovascular specialists in the 
course of their training. However, risk factors are frequently 
managed by the primary care physician without cardiovascular 
support. 
The surveys indicate a sufficiency in the perceived number 
of cardiologists and a perceived oversupply of invasive cardi- 
ologists. Cardiologists provide a significant proportion of pri- 
mary care for their patients with cardiologic diagnoses, and 
primary care physicians provide a considerable proportion of 
routine cardiovascular care, particularly involving risk modifi- 
cation. As care models change in the future, it will be 
important o continue to examine the referral patterns and 
relative provision of cardiovascular care by both primary care 
physicians and cardiologists. 
Future cardiovascular physician requirements will reflect 
changing needs relating to geography, technical expertise and 
the use of advanced practice nursing and physician assistants. 
Adequate procedure xperience remains a concern for cardi- 
ologists because the procedure volumes frequently fall below 
recommended minimal standards. All these issues will con- 
tinue to have an impact on the need for additional cardiovas- 
cular practitioners. 
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